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A ,  THEORETICAL 

32 e Quasilinear Theory of the Ion-Wave Instability 
David Montgomery and Geor 
Proc, of Third European Fusion Conference and 
Symposium on Beam-Plasma Interactions, Utrecht, 
Netherlands, June 23-27, 1969; p. 104. 

The ion-wave instability is treated within the frame- 
work of two-species quasilinear theory, The electrons are 
assumed to drift, relative to the ions, along a strong d,c, 
magnetic field, Such situations can arise both in laboratory 
discharges and in the solar wind, It is found that, as in 
the case of unstable electron plasma oscillations in the one- 
species plasma, there exists a unique final state for a given 
set of initial conditions; the spectral density of the fluc- 
tuating electric field can be determined. The results differ 
in some respects from the more usual quasi-linear results. 
Some speculations on the three dimensional case (no strong 
d.c, magnetic field) are offered. 

3 3 .  Thermal Relaxation in One and Two Dimensional Plasma 
Models 
D. Montgomery and C. W. Nielson 

Fluids,, - 13, 1405 (1970). 

Thermal relaxation of stable one and t w o  dimensional 
plasmas is followed in time by particle-in-cell numerical 
computation. The predicted dependences of relaxation rate 
on plasma parameter are observed. 

34 e Validity of the Electrostatic Approximation 
David Montgome 

Fluids l3$ 1401 (1970)  

Criteria are derived for the existence of nor 
in a magnetized plasma for which I V X 2 I < <  I V a 

condition is different from the frequently quoted contiition 
of thermal pressure < <  magnetic pressure. 

35 e Discrete Spectra and Damped Waves in Quasflinear 

d D, Montgomery 
. _. 4, 677 (197p)  
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The consequences of the quasilinear equations are ex- 
plored. Particular attention is paid to the differences 
between the one-dimensional and the t 0- and three-dimensional 
cases, and to the differences between the cases of discrete 
and continuous wave-number spectra. The possibilities of and 
problems associated with including damped waves are treated, 
The relation between conservation laws and the 'resonance 
approximationt9 in which the limit of ze o growth rate for 
the unstable waves is taken at finite times, is clarified, 
Numerical solutions for the one-dimensional case with finite 
growth rate are presented. 

36 e Theory of the Unmagnetized Plasma 
D e Mont gornery 
[Book; about 400 p p . ;  to be published by Gord,on & Breach, 
1971 9 

[No Abstract 3 

37 * Comment on Negative Diffusion Coefficients in Quasi- 
linear Theory 
D. Montgomery and S. Bodner 
[To be published in - J. Plasma 19711 

A recent paper on quasilinear theory by Klozenbe 
Bernstein is commented upon. It is argued that improper 
treatment of the perturbed electron distribution for damped 
waves has led to a diffusion-type equation with a negative 
diffusion coefficient. 

3 8 .  Parametric Amplification of AlfvGn Waves 
G. Vahala and D. Montgomery 
[Submitted to - of Fluids 1 

A calculation describing the parametric amplification 
of Alfvdn waves in a uniform, perfectly-conducting, magneto- 
hydrodynamic fluid is reported. The calculation has been 
motivated by a recent experiment of Lehane and Paoloni. A 
magnetically-supported uniform column of the ma netohydrodyna 
fluid is imagined to be subjected to ly-imposed, 
sinusoidally-varying, magnetic field be idealized as 
spatially-uniform. It is sho tain class of Alfven 
waves which hav pared to the 
radius of the colu plified in the 
case where their f frequency satis- 
fy certain inta elations, Tlh athemat ical 
behavior is det hieu equations 
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39  Electric Conductivity of eakly Turbule 
Y e  H e  Ichikawa (visitor from Nihon Univ 
and K, Nishikawa 
[Accepted for publication by - of Fluids] 

The static electric eonductivfty of klby turbulent 
plasmas has been ex mined on the basis of a etic equation 
for the linear resp nse to the one particle tribution function, 
Within the regime of neglecting the mode-coupling terms, the 
high frequency turbulent fluctuations associated 
tron plasma wave gives rise tto a modification of 
collisional conductivity through the adiabatic interaction 
between the partic es and the turbulent fluctuations, On the 
other hand, the lo frequency turbule t fluctuation due to 
the ion oscillatio mode determines t e relaxation process in 
the system through the resonant interaction, and gives rise 
to a finite conductivity even in the collisionless plasmas, 

40. Effects of Bunched Ion Bursts on Apparent Nonlinear 
Ion Acoustic 
Y. H. Ichikawa (visitor from iversity, Tokyo) 
[Accepted for publication by s_l Of 1 
The bunching effects of ions at the excitation grid in 

a typical ion acoustic wave experiment are examined by applying 
the generalized quasi-linear theory of lOtshul and Karpman 
to a simple model of the grid-plasma system. 

modulation at a distance far from the grid, The characteris- 
tics of this amplitude modulation are in complete agreemen 
with the recently observed results of S a t o  & al, who inte 
preted their results in terms of nonline r Landau damping 
ion acoustic 

The resulting bunched ion bursts exhibit amplitude 
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boundary small ckang 
t r i c  f i e l d  are obsar t o  be due to mag- 

oscillation 
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d i r e c t i o n ,  up o r  down t 
from t h e  c r o s s - c o r r e l a t  
f i e l d  s i g n a l s .  The t e c h n i  
employs a new t y p e  of  spec  
d e t e r m i n e  t h e  c r o s s - c o r  
magnet ic  f i e l d  s i g n a l s  
These data  can  b e  d i s p l a y e  
spec t rog ram u s i n g  a p p r o p r i  
o f  complex VLF r a d i o  n o i s e  
t e c h n i q u e  i s  p r e s e n t e d ,  

26 e Whist lers  w i t h  Har 
S t r o k e  L i g h t n i n g  
R .  R. Shaw and D. A .  Gusne t t  
( s u b m i t t e d  t o  J. Geophys. Res . ,  1970). 

Whist lers  r e c e i v e d  w i t h  t h e  Pngun 5 s a t e l l i t e  a re  
f r e q u e n t l y  obse rved  t o  have bands w i t h  d e c r e a s e d  s i g n a l  
a m p l i t u d e  a t  e q u a l l y  spaced  f r equency  i n t e r v a l s .  The f req-  
uency s p a c i n g  between t h e  bands i s  t y p i c a l l y  about  1 0  t o  30 
Hz. As many a s  30 such  bands have  been obse rved  on a s i n g l e  
w h i s t l e r  e 

Because t h e  f r equency  s p a c i n g  o f  t h e s e  bands i 
p a r a b l e  t o  t h e  gy ro f requency  of  s e v e r a l  i;ypes 0 
i o n s  found i n  t h e  i o n o s p h e r e  ( p a r t i c u l a r l y  O6 o 
was i n i t i a l l y  t h o u g h t  t h a t  t h e s e  bands  may be p 
a h o t  plasma e f f e c t  r e s u l t i n g  from w a v e - p a r t i c l  
a t  harmonics  of  t h e  i o n  gy ro f requency .  Subsequ 
g a t i o n s  have shown t h a t  t h e  b a n d s  a re  i n s t e a d  due t o  a o u b l e  
o r  m u l t i p l e  s t r o k e s  i n  t h e  i n i t i a l  l i g h t  
r e s u l t  i n  d e s t r u c t i v e  i n t e r f e r e n c e  of  t h  
a t  e q u a l l y  spaced  f r equency  i n t e r v a l s .  
between t h e  i n t e r f e r e n c e  bands i s  g i v e n  
t h e  t ime  i n t e r v a l  between t h e  l i g h ~ n i n ~  
e x p l a n a t i o n  f o r  t h e s e  bands  accoun t  
c h a r a c t e r i s t i c s  which c o u l d  n o t  be 
gyro f requency  harmonic i n t e r a c t i o n  


